Mechanism of horseradish peroxidase-catalyzed oxidation of malonaldehyde.
The mechanism of malonaldehyde oxidation by horseradish peroxidase in the presence of manganese(II) and acetate was investigated. Our results show that an apparent oxygenase behavior demonstrated by peroxidase in this system can be explained in terms of normal peroxidase activity. A free radical is generated from the reaction of malonaldehyde with compounds I and II of peroxidase; this radical is scavenged by dissolved molecular oxygen to give the appearance of peroxidase acting as an oxygenase. Oxygen consumption, absorbance spectra, and kinetic results show that the reaction is initiated by autoxidation of malonaldehyde to give a free radical. The radical reacts with oxygen and through the action of manganese(II), a peroxide is generated. This peroxide drives the peroxidase cycle to generate more free radicals which propagate the oxygen consumption reaction.